In daily life, the perception of luminance from an object is an To test this hypothesis, we monitored changes in partici- trasts were used as the Contrast condition in this study.
154
The location of the dots varied randomly in four directions: 
160 resolution of 1280 × 1024 and refresh rate of 60 Hz. The task 161 was executed in MATLAB 2014b (The MathWorks, Natick, 162 MA) using Psychtoolbox 3 (Brainard, 1997). The task was 163 carried out in a shielded darkroom. The chin of each partici-164 pant was fixed at a viewing distance of 600 mm from the 165 monitor. All stimuli were presented at a visual angle of 6.47°1 66 in the center of the monitor. The diameter of the stimulus from 167 the center to the boundary of the inner circle was 2.5°. Each 168 dot subtended 0.29°and was drawn in random position within 169 the inner circle accompanied by the glare or control condition. 170 The dots randomly moved up, down, left, or right by 0.05°at 171 7.5 Hz flickering.
172 Procedure. Each trial consisted of the presentation of the 173 fixation point for 1000 ms and the presentation of the stimulus 174 for 3000 ms (see Fig. 2 , panel (B) for a design). Trials were 175 separated by an inter-stimulus interval (ISI) of 1000 ms. The 176 whole experiment consisted of 320 trials (5 contrasts × 2 pat-177 terns × 30 trials + 20 task trials), divided into four sessions. 178 Each of the 10 stimuli (5 contrasts × 2 patterns) were pre-179 sented randomly (number of trials = 30 per condition). In a 180 subset of task trials (approximately 1 in every 15 trials), parti-181 cipants were instructed to respond by pressing the keypad 182 when a black rectangle appeared in the center of the stimuli 183 to confirm that they were paying attention to the stimulus.
184 EEG recording and analysis. Brain activity was mea-185 sured using the BioSemi 64 + 6 channel ActiveTwo system 186 (BioSemi Inc., Amsterdam, The Netherlands) at a sampling 187 rate of 512 Hz. Electrodes were applied in accordance with 
307 amplitudes at 7.5 Hz as shown in Fig. 3A . Since the peak 308 activity was observed in the occipital area as expected, the 309 averaged spectra among 15 occipital electrodes (see meth-310 ods) were calculated using a Fourier transform in each Pat-311 tern condition (Fig. 3B) . We confirmed that large SSVEP 312 amplitudes reflected the fundamental flickering frequency of 313 7.5 Hz. Fig. 3C shows the grand-averaged SSVEP amplitude 314 of the peak value at 7. Fig. 3D shows the Morlet wavelet time-338 frequency representation for the luminance contrast ratio of 339 0.72. In Experiment 2, we assessed the correlation with the 340 pupil constriction across time using the peak SSVEP ampli-341 tudes at 7.5 Hz from the wavelet analysis.
342 Experiment 2 343 A two-way repeated-measures ANOVA on the averaged 344 pupil changes from 500 ms to 3000 ms (i.e., the same win-345 dow used in Experiment 1) as shown in Fig. 4A 
362
We subsequently calculated the correlation between the 363 time series of SSVEP amplitude at 7.5 Hz in Experiment 1 
at the luminance contrast of 0.72 resulted in greater pupil 463 constriction, which was consistent with one of our hypoth-464 eses that the SSVEP amplitude would decrease if pupil con-465 striction restricted the amount of light entering the eyes, as 466 evidenced by a simple regression model to these responses.
467
As expected, the larger SSVEP amplitude and greater pupil 468 constriction were provided as a function of the actual lumi-469 nance change, and no relationship of those responses in 470 the control condition within constant luminance contrast 471 between participants was found. This appears consistent with 472 the ideas that although the SSVEP amplitude and pupil con-473 striction reflect the localized luminance contrast change, the 474 SSVEP amplitudes under the constant luminance condition 475 are not related to pupil size (Thigpen et al., 2018) . On the con-476 trary, the SSVEP amplitude and pupil constriction to the glare 477 illusion were inversely correlated under each certain lumi-478 nance contrasts of 0.67, 0.70 and 0.72. Since the correlation 479 was calculated in each constant luminance and pattern con-480 dition, the inverse correlation indicates simply an individual 481 difference. A likely explanation for the individual differences 482 is that the extent of pupil constriction reflects how each parti-483 cipant perceives brightness while viewing the glare illusion. 484 We note that there are, in general, substantial individual dif-485 ferences of "a sensitivity to the light" because the perceived 486 intensity of light is determined by the combination of the lumi-487 nance and the chromatic channels; one probable account for 488 the individual differences may be due to the spectral absorp-489 tion of the eye lens and of macular pigments (Nayatani et al., 
491
The SSVEP amplitude was enhanced by higher luminance 492 contrast between flickering stimulus and background lumi-493 nance, indicating that the neural response to actual luminance 494 changes was processed in the early visual cortex, as described 495 by the previous study (Andersen et al., 2012) . Given that the 496 glare illusion we used in this study is enough to enhance 497 brightness as demonstrated by our additional experiment 498 (see https://github.com/suzuki970/Experimental_data/tree/ 499 master/P01/Additional%20information), the SSVEP ampli-500 tudes seen in the glare condition were inconsistent with the 501 hypothesis that the SSVEP amplitude would increase as a 502 function of the illusory brightness enhancement in the glare 503 condition. However, the results support our other hypothesis 504 that the SSVEP amplitude reflects the number of photons 505 captured by the retina because the decrease in SSVEP 506 amplitude to the glare illusion at the luminance contrast of 507 0.72 was accompanied by pupil constriction. Bombeke and 508 colleagues also suggested that the pupil-size differences 509 modulate the feedforward response of V1 (Bombeke et al., 510 2016). The current findings indicate the weak correlation 511 between the SSVEP amplitude and pupil constriction across 512 both glare and control condition at the luminance contrast of 513 0.72, whereas the SSVEP amplitude and pupil constriction 514 were inversely correlated at the other luminance contrast 515 condition, which we failed to observe the larger pupil constric-516 tion effect on the illusory glare
Q5
. As mentioned earlier, the 517 inverse correlation between the SSVEP amplitude and pupil 518 response across glare and control condition indicates the 519 individual differences because those patterns yielded no sig-520 nificant changes in pupillary diameter within participants. 
